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DEPOSIT: fl+Ql 

I hereby certify that this paper or fee (along 
with any paper or fee referred to as being 
attached or enclosed) is being deposited with the 
United States Postal Service with sufficient 
postage as first classjnaU on the date indicated 
above and is addressed lb: Commissioner for 
Patents, P.O. Bo/l 450/ Alexandria, VA, 22313- 
1450. 




Vaughn3V. North 



DECLARATION OF VAUGHN NORTH 
UNDER 37 C.F.R. 6 1.131 



Assistant Commissioner of Patent and Trademarks 
Washington, D.C. 20231 

I, Vaughn North, declare as follows: 

1 . 1 am a registered patent attorney with the law firm of Thorpe North and Western. 

2. Hewlett Packard contracted with the law firm of Thorpe North and Western for the 
preparation and filing of the above-captioned patent application prior to May 1, 2003, the 
effective date of the Chaiken '499 Published Patent Application. 
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3. Exhibit 3, attached hereto, is a redacted copy of a Request for Quote document signed 
by myself and Hewlett Packard prior to May 1, 2003. 

4. I worked diligently with other attorneys at Thorpe North and Western, attorneys at 
Hewlett Packard, and the named co-inventors to prepare and file the above-captioned patent 
application from a date prior to May 1, 2003 until the filing date of September 26, 2003. 

5. Preparation of the above-captioned patent application coincided with work performed 
on a reasonable backlog of unrelated cases which were taken up in chronological order, with the 
work carried out expeditiously. 

6. Attorney-client communications between Thorpe North and Western and attorneys and 
the co-inventors at Hewlett Packard occurred between May 1, 2003 and September 26, 2003. 
Each communication was accompanied by attorney preparations before and/or after these dates. 
This disclosure is made without waving attorney-client privilege. Communications occurred on, 
but were not limited to, the following dates: 

• A series of communications prior to the date of May 1, 2003 between the 
inventor Gary Ashton and Ron Thurman of Thorpe North and Western, 
who was working for Vaughn North, relating to the preparation of the 
patent application. 

• A communication between Vaughn North and Philip Lyren of Hewlett 
Packard on June 2, 2003 concerning changes made in the specification 
of the application. 
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• A fax from Philip Lyren to Vaughn North on July 19 th , 2003 pursuant to 
revisions of the application. 

• A communication between Vaughn North and Philip Lyren on July 26th, 
2003 pursuant to the review changes made in the application. 

7. The patent application for the invention in the above-captioned patent application was 
filed with the United States Patent and Trademark Office on September 26, 2003. 



I declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful, false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful, false statement may jeopardize the validity of the application or any 
patent issuing thereon. 

DATED this day of August, 2005. 

Vau^^ North 
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OF GARY R. ASHTON 



Assistant Commissioner of Patent and 
Washington, D.C. 20231 



I, Gary R. Ashton, declare as follows: 

1 . 1 am a named co-inventor in the 
matter described and claimed therein. 

2. The invention as described and Claimed in the above-captioned US patent application 
No. 10/673,003 was conceived in the Unit* d States by myself and Robert I Davidson, 



ibove-captioned patent application and of the subject 
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that the invention described and claimed ir 



collaborating as co inventors, prior to May} 1 , 2003, the effective date of the Chaiken '49! > 
Published Patent Application. 

3. Exhibit 2, attached hereto, is a redacted copy of the invention disclosure for th s 
invention described and claimed in the abo /e-captioned patent application that was prepared and 
signed by myself and Robert J. Davidson p rior to May 1, 2003. Accordingly, Exhibit 2 s lows 

die above-captioned patent application was 
conceived prior to the effective date of Mty l, 2003 of the Chaiken 499 Published Patent 
Application. 

4. The invention disclosure of Exhibit 2 was submitted to Hewlett Packard for th£ 
preparation and filing of the above-caption sd patent application prior to May 1, 2003. 
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DATED this II day of August, 2005. 
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Vaughn W. North 
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DECLARATION OF ROBERT J. DAVIDSON 
UNDER 37 C.F.R. 8 1.131 



Assistant Commissioner of Patent and Trademarks 
Washington, D.C. 20231 

I, Robert J. Davidson, declare as follows: 

1 . 1 am a named co-inventor in the above-captioned patent application and of the subject 
matter described and claimed therein. 

2. The invention as described and claimed in the above-captioned US patent application 
No. 10/673,003 was conceived in the United States by myself and Gary R. Ashton, collaborating 
as co-inventors, prior to May 1, 2003, the effective date of the Chaiken '499 Published Patent 
Application. 
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3. Exhibit 2, attached hereto, is a redacted copy of the invention disclosure for the 
invention described and claimed in the above-captioned patent application that was prepared and 
signed by myself and Gary R. Ashton prior to May 1, 2003. Accordingly, Exhibit 2 shows that 
the invention described and claimed in the above-captioned patent application was conceived 
prior to the effective date of May 1 , 2003 of the Chaiken 499 Published Patent Application. 

4. The invention disclosure of Exhibit 2 was submitted to Hewlett Packard for the 
preparation and filing of the above-captioned patent application prior to May 1, 2003. 
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I declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful, false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United State: 
Code, and that such willful, false statement may jeopardize the validity of the application or an) 
patent issuing thereon. 



DATED this day of August, 2005. 
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INVENTION DISCLOSURE page one of 

_ _ POMP SLQOdjQlQ^US PATERCVO n ATTORNEY 

Instructions: The Inhumation contained In this document b COMPANY to others without prior 



authorization. Submit this tiscbsure to the HP Legal Department as soon as possible. No patent protection is possible untd a patent application b 
authorized, prepared, and submitted to the Government 



Descriptive TOe of Invention: 

Using Copper tntttum Gallium Setertide (QGS) material as the phase change portion of an ARS media diode 



Name of Project 
0RCA-AR9 (Atomic Resolution Storage) 



Product Name or Number 
None yet 



Was a description of Ota Invention published, or are you planning to publish? If so, the date(s) and pubficatton(s): 
No 

Was a product Including the Invention announced, offered for sale, sold, or is such activity proposed? If so, the date(s) and location(s): 
No 

Was the invention disclosed to anyone outside d HP, or wiD such disclosure occur? If so, the dete(s) and nsme(s): 
Rommel Noufi at NREL In Golden Colorado. At a future date. 

Uttty of (ho above situations trtoccurwminSmonttt. eaSwrlPittomeY or 9* Legal Department noma! IW4W£orCTggjglft 



Was the invention described In a lab book or other record? If so, please identify (lab book I, etc) 
NREL Teleconference and at ARS media team teleconference. 



Was the invention built or tested? If so, the date: . ~ 

In the planning stages of this. Partial test In Bob Davtdson'a laser system. Surface layer only - no diode tests. C1GS to a typical material 

made for solar cede* This Invention pertains to CSGS*s application as a phase change data storage material 



Was this invention made under a government contract? If so, the agency and contract number — ~_- 

We do not know this for sure. We contracted wta NREL ( the p^ 

substrata Thesampte we tested used In the laser system was obtained from NREL under this contract 



Description of Invention; Please preserve all records of the hventto Each additional page should 

be signed and dated by the Bwentorfs) and wttnsssfes). 

A. Description of the construction and operation of the Invention (Include appropriate schematic, block, & timing diagrams; drawings; samples; 
graphs; flowcharts; computer listings; test results; etc.) 

B. Advantages of the Invention over what has been done before. 

C. Problems solved by the invention. 

P. Prior solutions and their disadvantages (If available, attach copies of product literature, technical articles, patents, etc.). 



Signature of Inventors): Pursuant to my (our) employment agreement, I (we) submit this disclosure on this date: I 



Employee No. Name " Sipnature ' Telnet MaHstop Entity & Lab Name 

.say??? Gary £ , A-sUto^ jsol^^.CW^ 3ffrs3*a *ft 0 y &00 p S £ 



Employee No, Name Signature . Telnet MaJstop Entity & Lab Name 



Employee No. Name Signature^ <y Telnet MaDstop Entity & Lab ffifne 

S&m ftb^.TV^ Aw /Llh CtQ ^ 

mptoyeeNo. Name Signature ¥ ^ Telnet MaitstDD Entity A Lab Name 



Employee No. Name Signature ' * ^ Telnet MaBstop Entity A Lab Name 

(If more than four Inventors, Include add&bnal information on another copy of this form and attach to this document) 
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Please Write in Desk Ink on front Side Only 



INVENTION DISCLOSURE company confidential page . 


OF 




Signature of Witnesses): tfPtoo»£7toc^f»*&«^c/ft»pB^ 

The invention was first explained to, and understood by, me (us) on this date: [ 






FulNams Stpafcra 


DaHfifSto^turt 






Data of Signature 




Inventor & Home Address Information: pmo* tafcur fcwnisni*^^ 


GajyRayAsrtton 


Street 

1177 NWtonhead Way 


C8y sue 
Casta, 1083616 


a? 




Do you rtro a RaaldertilaJ P.O. Address? Pj0l80X Cfty 8Mb 
NO 


z* 




Greeted ea (nictaMme, mUtionvm, etcj cttnnshb 
Gay Aston USA 


kwentoraFulNsM 






Robert J. Davidson 






Street 






1216 N. 2 1st Street 






c»y sub 

Boise. I0637Q2 






Do you have a ReddenfiaJ P.O. Address? PX>. BOX COy 8Mb 
No 






BobDevUaan USA 


hverrtofaFuSName 

Curia QonaaJea 


Street 






3425 W. Beacon IWii 






CR y Stott 


up 




EafiteJD 63616 






Do you riawsResfctonliaJ P.O. Address? P.O. BOX City state 
No 






Greeted ea flUcftww, mttdto naw, ettg Ofcenshto 
Curt Gonzales USA 


Invartof'iFulNaree — 


Street ' — — — 


Stale * 


z*> 




Do you haw a Residential P.O. Address? P.O.BOX Off state ' 


Zte 




Greeted as fafc*na/r» 4 mJttite name, eiej Ctoenshb 
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Please Write in Dark Ink on Front Side Only 

Description of invention: Please preserve aS roco/tfe of the Invention and attach additional pages for the toftowing. Each atknttonal page should 

be signed and dated by the hwentsfjs) end vtfnessfas). 

A. Description of the construction and operation cd the Invention (inriuds appropriate schematic, block, & ttrrfog diagrams; drawings; samples; 
graphs; flowcharts; computer listings; test results; etc 

CJGS refers to "copper indium gallium dfeuffioV of formula Cu(ln,Ga)Se3. See High-efficiency CuIruGat-jSe? solar cells made ton (IruQat- 
4sSei precursor films In Applied Physics Letters, July 11, 1994, Volume 65, Issue 2, pp. 1 98-200. Also refer to HP invention disclosure: 
1 00201 669 - M AHS Diode Media Made Of Indium Selenide And Cu(ln,Ga)Se2\ We have demonstratad that a laser beam can writs on the 
standard KREL CIGS composition and thai is pcssfrte to cycle the written areas between amorphous and crystaffine states. This leads to the 
idea that a diode as shown In invention disclosure 1 00201 669 turned upside down can be used as the storage media in an ARS diode 
construction. Because It b no longer needed to store brts, other semiconductor materials can now replace the Indium Setenide layer In the 
diode shown In invention disclosure 100201669 as long as they produce'gocxT dbdea tor ARS madia purposes. 



Could be QGS layer or 
other semiconductor too 




2 mm Soda Lime Glass 



B. Advantages of the Invention over what has been done before 

CIGS has better electrical properties than Indium selenkte. The replacement of Indium selenide opens up a wider range of materials for the 
other part of the diode junction including CIGS doped In the opposite carrier type. 

It appears mat CIGS can be written on and cycled easier than Indium selenide. 

There are two novel Ideas presented In this disclosure. 

1. The use of CIGS material as s phase change data storage material; both using lasers and electrons as the heat source, 
2. The diode structure using CIGS material to detect the written bit 
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Please Write in Dark ink on Front Side Only 



C. Problems solved by the Invention. 

QGS Is easier to cycle In phase than tndhim setenkfo and has superior electrical properties for making diodes. 



0. Prior solutions and the* dsacVantages (if available, attach copies of product Eterature, technical articles, patents, etc.). 
There have teen many diodes made by HP In to ORCA program using fo^ 

These cfiodes 

and the rndhrm selardde compoirnds have not worM The diode etectriceJ prepatres have not been good srt the 

Indium sefenkle phase change material has rot been easy to wrte and cycle. 
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